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(54)TitIe: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR'S 

(54)SB m <o& » mftv-t?* -ppARtf>£H& y k 



(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofuranone; and ascofuranone homologs and ascochlorin horaologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxy I group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by Cj | 5 alkyl, 
C MJ alkenyl, CH 2 COOH, CH 2 COO(C M5 alkyl), C(C=G)(C M5 alkyl), C(=0)(CH 2 ) M5 COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 
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7^rt K A # £ * t , ^t;^>^7/ufk K g|J # © 2 {4 R Xf / X it 
4&©zkifcS©zK*#, C im.7/I/*;>« L < H7/\str = /K CH 2 
COOH, CH2COOCihs7;^;K C (= O) C i^ 5 7/W^/i/, 
C (= O) (C H 2 ) .msC O O H , y - 3 ^ y >f 
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m m m 
&pq ij ± -ppar <Dmm u # > k 

5 &®ttm 
10 

SET 5 * # ~X A ©WSto&iittJfcotL *©«U8«flsfc I2#9tt#<& 5 d t j&tfc 
^oTfE dftb OlHS^l > fcWfflfl&SS -5 U -fe ^ * - i ^ L ft 

ft e> ©»*tt3fc;p^ >dq»«jaiifi»cttfc e> taHt-sfc&K: a, loieiift^sjA bas 
o±7?-\mm&mmLT&ft\z®?r[^ -z>v> u ±y^-m±^^Lft- 
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ttTttfcH. Si/uf*«^y-f KXU-fey^-(RXR)tl»«n*«rtU-fe^ 

io *tt*icfijtsu #»a»(LD^a«iK:#frr*» ldl *£ 

T, LDL Jfa^teif 3 1/XtD- Jl/Jfil^tfem^^Sdi^T^S. S9trJm 

«fcs»*Rtf/xtt^Brr*fc«>, « ldl to&*mm?*fo.mm®rfmifi 
^mzt>tz^xmv^tb^nx^rzo i960 mmz]nmffin&TmtLT& 

20 xn-jp$<£T$itsts , 5«kt)«, Jkm^mmz&miz^ijmi&ikmvtfm: 
^<yi^^i&T^^^\z^rcct.m-\z^(DMmmmtmmmi)mm 

fstfcD, i&mmto&wcizmmtfUfr'Dtcr). »jftuiia«#$gL.&D*c, 
na*s«ft#ttiiii«w#sje^r***Jtt«#tit^i-ffifS£K< , 
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WO 00/53S63 PCT/JP00/01497 

1982 ¥Ktt*»»#tt7* a^Dij >0SS#, AS-6 jMiE**tf * h h V 

Lfc (Agr. Biol. Chem. 46:2865-69, 1982). 1980 ¥tt^¥CA3 t. &~Dfr<D 

© tzd sxttwus**. na«jMioM«^>xu>^ttmi«»« 

20 TZD ©aSfc«kDte«£iffi*&. TZD ©ft/B$fmM£< ^bjt* 

S. «J*>H^iHtt*rtU-fe^- (t-7 7 >. U-fe^-) PPARatf, * 

D7w^^-h«fcoTfi&tt<k$n§tj:5^e,, tzd t> ppar ©u#>k£l, 

£<hfct3fc^c£&T, A-**S/V-AJ«WW«ttUt^- (peroxisome 
proliferator-activated receptors) <fc P? &tt £ 'J -fe ^ ^ — & . £ □ y 4 -J ^ 
■f h t^W»C*ii©^«|jt5Wr5 TZD tt£fc«WCt>, i^CDCt^ 

5>ppar u-fe^-t©ffis:f^ffltc^viTttw*«fft>nfc©T»«. ^©^m. 
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tzd <Dm&}MM\$&&mmmr$>r). tzd tt&&mtmte\z&m\z%m't& 
u ± -ppar r zmmtr z u > k -c* § c <h ^bj (c $ nfc. c 

*n&&. &mm®M&. ^®z£m^mmtm3nz>2,< common®* 
^®MM<Dftik\znmte.'&mzmz.-t z t. $ $ tc >j y -ji^t h 

£<a&*ttmfl£&# PPAR 775'J-0U^> d tWA*>fr\zZn. & 

*&&^«e?£<Z>^l$<!:LT PPAR 775 U-©ag&at*gLT#W-5. 
15 PPAR-CBP ^^^i-r^JigMfla^^co^M^^BJT^ £ <htc J: D > JJgflfriS 

W<5. PPARfCteHfflgffcO, PPARa^itUTMIS^^L. PPAR/3te 

20 rz®*m%ifi*&m\zftffiLm*:ikLrcmmMmi*, tx^+m- h^-f 
foznz-mvD-^ btn y&moiLmmikWztkijiTZo z^T^^^-i v 

U>/^^{^-r^PPARr^o^T«, Ugltem^^tfc, ML 
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PPARTOSf!l(COViT,1998 ^.agt^f W-^$nT^S(M. 
Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). Ctl^t, ®&0k&t PPARr <DmmiZM&*% 

-ocw^t&s. 0k&mm\zm®Ltz%mt'?2u7T-i;te. tnf-«, il-i 

±IB©iS>;m, d y 7-V<D%mm\z PPARr © U #> HT**#^ 

iEH* AP-l, STAT Rtf NF- k B £S&#Wfcg5£-r*> JlttCfcD, &£tt1M K 
Jfrill&jWtt, «rtU-fe^-PPARr*Stt^r*ii:fc«fcDlL.li3, TNFa& 

ctixiL-e ft sojiatttif-f na-r yfe><»-RNA k:te^*n* 

15 fclrXDT, «tt*«E»«^©«ffl«#7Le,tlftU. U5>U PPART'J^>HtC 
«kSjfeagtt»-f j^j^ggggg^ PPAR##MtCfggilT^3g&J»ft;(P 

25 ftflgfl#ftl». mfMl:*^5yn7^^7>y>^«JU ft 
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WO 00/53563 PCT/JPOO/01497 

<D^m.(R. Ross, New Eng. J. Medicine340: 115-126, 1999 Scfg$*l<5 

5 ^^a^^ttffl^tt^i;© tnf *jg£u mm\zMmmtm*nz>ftm&<D 

fetC, ^Igfe^TfSOT, BftjL&&®7&tit$gU UcjfiiSEfejBClUTJEfr 

£*©PPAR7&S8SbTtr>Sj&«, TNFaS^tt*t>fc<«g»SnTViia:Vi. "D 
TNPoOa4ft«IPT*<t^0T*«. *0K»fctt, PPARr 

z <Dmm\mj&mz&\fzmft u -t 7* -^s('^ts^^t«t+^t, 
>&M<Dfemm$m&\z£iT. ppart u #> K«±^^tsta^mfc-r pjngtt 
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&&?%mft<D®&&&%imm*. &^®£«©K(QualityofLife; QOL)*» 

t?* -rxr ® y h*«, n sttfuftoftw Aftictti, £© * a ^f^ffl * ^-r 

WittB©«T?*o&. ^©™K:w»ft4-itS*«0OWPF3flI^ 1997 ^KISSES 
ftfco (Nature 386: 407-410, 1997 d W^«M#iH4Sjfil^|, 
15 ■&£<Z>fe*ft& LTBSB*© WV>f Kl££#LG100268&tf LGD1069 7^ 

m&mmRxmmmtoiz&^'T:* ( 1 ^jagg-ga e^ n<D&m*MW?z z. 
t, (2) mfctemmmmffi-vvT, ob/ob db/db Kusna#-rs t > < >x y 
u ifan, fam*mmttRzsfam*>xv>*mmzi&T2i*:z 
z.t. o) -en^n^aftTttusa^isuttv^si/^y-f Hui»#tTZD* 

20 mm 3 t RXR © U # > K t PPAR 7 0 'J # > F tt in vivo & in vitro T 
*B*fM! l,TV>*. U»U ^-©fc£#j#KXR&tf PPAKMU 

25 %W(0«g 

m& zmttntz < f x y ± 7?-tz®G?z y #> f £&KttffHM ufc 

(«fS?1 0-3 7 7 9 0 5^ ROTIRWHPCT/J P/0 7 0 1 2). 
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ppar r»Jt^- b«e^©i8s £*a«rr -5 - <h sfgjL-r 

StchfefC, ftVftftmmiZ&SZtlZ RXR ©U#>KT&57X3;7niU > 
©2ttRtX/*fcJ44ffio*K»&«»S»cJ:0«aLfc»*#^ PPARr V 

< A 6 tit ^§r t ^jEDlT^ 5. 

»m^«*&ft*ffft£ ; *S«£ff£ ; ffPK, WM, Hgp, J®^R 

20 iaMom^^s£Bj 

0 2«, \Z£Z> db/db T^X^ifiiSfilim^MO^Kj^STo $ 

KMJ6©-BWfc l2j§^r©db/dbTr77., lOP©Jli&»£>£SifiiU -p©¥ 
25 JgJMItftS 720-740 mg/dlfcftSJ; "5 KZlSfcSmfc. fflS©-p 
£<t-&$J-25 U it&®-25 &60mg/kg £-0 — EI«nft#Lfc. ♦ : 

»J»», •* : <t&to-25 **P<0.01 and ***P<0.001, in Student t-test. 

m 3 te, -fb^-1 NOD x"7X© I £!ttm?Pi?S£?6&&|£ 

S3c"r. ♦ : »fl8», ▲ : <D 25mg/kg □ : {fr&fc-i © 50mg/kg 
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X : © 50mg/kg *ft*tl-mt 1 0 Mfr &flt(3ES tlTV^S. 2 4 

ai fc* i Mmmmo%mmt, mm® 70%, fcain <d 25mg/k g 30%, 

%91©IBjK 

10 *56^tt» 77n77;>;ti;i:7X377/>mx[i773i;DU> 

tK«B^©2fla5LtX/Xtt4|fl[©7lcB6S©**^ - (C,-C„) 7)V*)\,% 
L<UT)^~)l, 7U-;h (C.-d,) 7W7»J-;k -CH 2 COO 

h, -ch 2 coo (c^c.s) 7;w*;k -c (=0) (c^c^) 7;^ 

15 )W -C (=0) 7U-;K -C (=0) (0,-0,5) 7W7U-;k - 
c (=Q) (CH 2 )_ 1 ^ ls COOH, -J^ Zdi;>^{^V-ri=3-^/^Jk^75: 

ns^^T* 5 , ^ u -t y * -ppar © u # > h £*s&-r s . ^toh^t r 7 

l*3 , J-b:y^-PPAR{^-&-r^C:t^T#Sfc©&ViVi, ft Kn7*3£D u 

25 £R*. 7^n^D»J><i:m^©«lii$WT5^^^Vi, &U<th*)Vi' 
H^bh-a^SWU ^->^7;k5 f t:K«B»©3ffififcttaa^:fll«[ (fll 

^«^U-fe^-PPARtc:fe-&-rs^i*«T#5'b©VJ5.*56Wtt*fc^: 
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; 



R 1 ^ H, - (Ci-Cg) 7)V*)\,JL\t7)V*=.)W Xit-C (=0) (C, 
~C S ) 7;^;PT*0 ; R 2 te, H, - (d-C.) 7)V*)VXJA7)\,*-)V. 
-CH 2 COOH, -CH 2 COO (C,-C 5 ) 7fr*c)V. -C (=0) (C x ~ 
10 C s ) 7)l*M -C (=0) (CH 2 ) ,. 5 COOH, r^f/^M^V- 

7^3 77/ >ROTO»|i»fls, BPS, 5* (1): 
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-butyl 4-0-75 1 ;i'AF 
-CHjCOOH 
-CH 2 COOCH 3 



h 2-0-^^AF mmt&®> 

-CH 2 CH 3 4-0-X^;i/AF 



-aUyl 4-0-7 U^AF 
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ftFD773^niJ>^f©«, gp-^ (5) : 




10 5* (5) ^;U->;U7;i/T ; tiH2&g©7KifSOH«, - (C,-C 5 ) 7)1 

+;uxtt7;u^r-;i/, x«-c (=0) (c^Cg) 7;i/*;PT«ifc.snTv>T 
;R 2 «, h, - (c,~c s ) 7;u^;i^x«7;l-^~;u, -ch 2 cooh, 

-CH 2 COO (C,~C S ) 7J^)k -C (=0) (Cj-Cg) 7;wu, - 

c (=0) (ch,) ,. s cooh. -n^y-r^xtt-rv-zi^y-r^Trfeo ; 

tt, PPAR U^^-^^te^3^Lit^Aae^^Di?L«i#l«rtTffl*fe 

20 

#3S9!(&<fc'&4&fci, fttttt Ascochyta viciae fc d <hlC=fc 014* 
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— Aifi 1972 tZlzm&lsTz&ftm Ascochyta viciae HfiM^-f 5 iri£$fSt 
(Tbtrahedron Letters No. 25, 2541-2544) T\ «7X377; >tmWZ 
yZZZuVy&bm&TZ. -75, 7*3£DU>« Ascochyta viciae £W 
5 l£ Nectria coccinea, Fusarium sp. , Cylindocarpon lucidium, Cylindrocladium 
ilicicola, Cylindrocladium sp., Verticillium sp. ^0&$li#*2i£"f 3 H 

&V>. 7X377;>tt Ascocyta viciae fctt*«fcftIIJ*Knra«&. 
TkKD77377;>it 7737 7/>$ai^»<5:UT > f©fh7/\ 
10 <HD77>l35^, ^M-pTatt7KSSJi&^fi : a^i:H«k0, 

^Ciot^SutTOS, 344s, C07J&te7X3£nHJ>&tf77. 
15 ft*, *MitW57'J-^tlt 7J#l^^b7K^e>7jc^Tl<a$rl^Vi 

fe^poMTO^^^, 7x-jk =fr->u;k k7i^, ^-7^;k 
7>hu;k 7x7->hujk Rzsznzwi-smowmmz&^TW&zti 
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2-0- 7;i/*;kr b h'D77377/>^ 

7* 13 * n U >mST7.n 77; >fj§zHfoo*£!j£ Lfe PPAR r'Jt^-(DX 

^lEitfrKcfcs&WT^ ^-;uvjU7;Pxt K2ft£>7k&g«, ] )±~7?-w&t 
vxyptcomzLftmzmtbzijWzm^T^zzttfttfrorzo fox, 2& 

©zk&gSrTJM^HbLfc 2-0-methyl ^{fcte^t^J; 0 PPAR 7 'J-fey* 
-£5£< Stents. 2{JO7K^S^7;U^S{3M^-r5^fe^(D<i:^0. 




ci 




2 *KS fe 7 ;mm wt $ ft « . 
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m. 

mWZ&TISKZftmZtt Z tZn&Vtz (J. Antibiotics 24:£ 681-686, 1973 
5 JkXf Jpn. J. Pharmacol. 25: 35-39, 1975). S <b fc#fg9!# S te, iUlflffiEOD^ 
DOCA il&lfilJBE^ y h K77.3 7^ / >&«Ojft#-r* t* JfaJEtf>±# 
tt»»JL^Vi^j(liejR0l&«SBfe#$-&-s^t^$|ftLT^S (Eur. J. 
Pharmacol. 69: 429-438, 1981). TXn7?y >tfiUH Z<D£ 5&f£ffl£^T© 

10 77$ 'J-UBT* PPAR 0 U #> K £ LTfTffl U &&tim<D&m*MWTz> 

*$-t*-<5;i<i:£jl,fflU -eft^SRXR&tf RAR U -fe^^— CD 'J > KT&SJI 

ggggg^ggj^gj^ 77J77;>, ^8»«l»Rff»»SM;k PPAR 
'J-fe^-(D»U^>H^oT, I'SSMFX (RXR) Rtf:*-;Ph7> 
^-W^>8 (RAR) U-fe^-*«ttfl:t«KV». 773^DU>©t;k> 

;u7;i^fc H2ttR^/xtt4(i©*Kai*«ift*TtfttUfe^«»^ art 

20 Uir^-XWl-77$U-tCMT5 PPAR SIX RXR ©^^ft-fbL, & 

25 SakiaftTfeoT, II *IRttK]fiUEES£, jEftjfrtt'frgSJSU SJJIglftl^R 

£ttS0£ftfc£#T*£&#&tf £tt*. * e>lC PPAR ^#»tC^T5^ 

s. ^#«tttppAR^«fci6st-a*»!©^ks^>Rwnfcss^-r*s 
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5 K-m&< t !K< U WtftflUfc MffKlflMrKftare PPARr *t>»ttfls$ 

PPAR ttlfil^^ifflliaiC^LTV^OT, PPAR 

B^NF-kB Jfil^Oli#^^#^^T#-5 (B. Staels et aL, 

Nature, 393: 790-795, 1998 50, o£ D , #^HJ£;^:bSfc-&$jte75 i 'f 

*-PPAR *n*fcfittfl^*^7yU^>^>5;x>S?*>3!Mb*«CrZD 

KSV^&Sfc&iSlfrftS. Tftfr^ TZD ^« PPARr U-fe^-ftHSfe-fb 
15 Ufet'7n7^^A{C*o^:<^L,^ViO{c*fb, #3f69i©fc£tott in vitro 
Tt> PPARr U-fe^-fcijg^TS. 



MM 

£#t**. iots4it ^Atftejw, mm, %m. fj^-tjm. mu mm. 
mmm, %m. ^u-ajw, d-j/ 3 >e i7ay-m &mm. ?Mm 

25 tamtiLmmMm'vnMTzz.ttfT'Zz. z\<D&mmtm%<D9mmmft£itte 
m,j&m&&zt*%m<D<kG®ftt>tiLQ> z*>\z*Qm<Dmmmmm&* 
vmmmmt3ia&<£mLTh&\,\ -mzmm±ft®L?z>mmmt, 
&5t?zmmzj&vx* *fm<Dit&®*® 1-99 cs*) ss£& 

E£S^Jn&£#J99'-l%^rLTV>5. d©«U*tttt, ES*fflE*fltLT*56 
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w<Dfc£%)&® 5~75%^b, %.K}ttm%tmm&mffi,mm*ttLT^%o 

a kg $>tz 0 T 0.1-20 mg/kg IC&0> g£ b < tt 0.2~5 mg/kg 

tz ■o xmhmgu z.t\t. tttmnte&mimt&T:** z.t\z&&rz>m® 

'simfSi^Mommm^mxxmmr^c ^o&stmf&miz. mm. &m> 

*<D&Dfcmj&mt*%moik'gr®t—miz%M. ->^-^ 

25 **>;U4 0#f3&«*S. 

a^rs^T^^o -iRk:iB»iaiE«iio»fl2flF!RjRtt, ■ jwwt^em^j&j 



19 



WO 00/53563 PCT/JP00/01497 

5 *%w<D4t&®<D£?\z*\zm®m^7k^o®ffimm&%t)ft^^ tk 

io %ffi&7kt&M-v%z>&5\zT2>fctt), (2)^BMoit^t^mmmi$>^ 
tm®&&t*®&mzm&T%ii!itt&&&2i*% ! &&tf%z )<) (3 )^ 

ym.m<ommt, m<t^fr$&w2ntz&ffifco±®m&&-mmz'?7>? 
u mm^^mmi^m^\zmmmwi\zmm-r?>mmm^rcLT^^<Dx 

\mmmttj(Dmffi*\zm&^ mmmm^xwpL-fDmmmizmmvx^m 
*%WT2> B 2 z\z&&m®mwi<DffrmmtfjL*)i¥-m£LTm<DMWL\zm 
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10 ? J >\*X<D±o\Z^J$,Ltz. TKiS^hU^AO.iegC^Omml) 

0.7 ml K:i§S?U *&T&£PL&#£ AgN0 3 (0.34 g, 2.00 mml) 

?7?y >(0.2g, 0.476 mmol)Oyt^>M (1.4 ml)£iJD;L£o jRJSS^tt 
£S»T=ll#M»#Lfc«L 7K-^**^>^£&&(1:1)T^U -ferKbT 

£*>U ^y;Un * 5 A£ D7h £/?7 n;M * >: h >(60:1) 
(C<fc 0 *tig Itf k b*n7X377;> 0.047 g (TO 24%) 

139.5-140.5*0 IR (cm-1): 1680, 1635, 1555 'H NMR (ppm): 1.35 

20 (6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s), 12.69 (1H, s) 
1S C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 Ttmftffi H 

25 mm(%) C, 65.88; H, 6.54. ff-g<I(°/o) C, 65.94; H, 6.50 

mm 2 

A. 4-aEtho xvcarbonvlmethvl-2-qmethvlascochlorin (1) : ita^d 27 
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fcmitj- h U <7 A(60%, 23.1 mg, 0.578 mmol)£^>* >TSfe#&, DMF (1 ml) 
ZLtl\Z 2-O-methylascochlorin (0.220 g, 0:525 mmol)C7) DMF(2 ml) 
&&£iffiTU MM-Q3 0ftm.WLtz'&. ^D^E^X ^(0.0641 ml, 0.578 

A^D7h^77^f- (Si0 2 15g, ^tJ-^-BBBx^W JC<kD««bT 0.204 
g(77%)<£ (1) &fcfc (&&tt8!tt#W as a colorless gum) . 
IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H, s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , (^H^O^Cl + H + }, 

15 507 {(M+H) + , C^Oe^Cl + H + } 



B . 4-aCarbo xvmethvl-2-amethvlascochlorin (2) ; ita 1 ^ 27 
±IETf#£>n/c(l) (0.207 g, 0.409 mmol)£**/-JK6.2ml)K:igfi?U 20% 
mMtl >J V Afrmfca ml, 1.45 mmol)£;fJ[]*.T, ^2ST 2 1%lSMt#Lt£. Rfc®. 
20 £ 3N P H2 \ZffimVtz'&, X-x^T'ttm Lfcc W*£Jf ggft&igzk 

fc&U ^•>W^W7A^D7h^77^- (Si0 2 15g, V^DD^^> 
-*9J-M fc«kD««LT 0.122 g (63%)© (2) fcfcfc (&fittg!tott^K, as 
a colorless gum) c 

25 IR (film): 1715, 1696. NMR (CDC1 S , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 
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mm 3 

4-a(4-CarboxvbutanovDascochlorin (4) ; it&ty 29 

ascochlorin (0.150 g, 0.358 mmol) £M7Ktf'Jv> (1.5 ml) fc&#U 4-v 
5 *?)l>7 5 J tT U v>(4.4 mg, 0.036 mmol) <h ^;WMfc*i;jcto(0.049 g, 0.430 
mmol)£Jn*.fc. SJ!6tt&5 0tT-S«^, lN&ttfcJn*TpH2 £U Sfc 

57^- (Si0 2 13g, IC«fcO«f«LT 0.081 g(42%)© (4) 

10 *fct6ttft£l,T»fc. 

mp 120-123t: IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
-d t .J=16.0-Hz),-10.30-(lH,-s),_12.54-(4-H,-s). 

US! 4 

4-Q-Isonicotinovl-2-amethvlascochlorin (5) : it^^J 31 
20 2-amethylascochlorin (61.3 mg, 0.146 mmol) £&zKt?U v> (l ml) iZM 
*U mrtV—Uf-J'tMSmML (71.7 mg, 0.403 mmol) £ in A fco Rf&16L& 

25 *^7A^D7h^77^f- (SiO 2 10g, A^>|H8lf;W fc±OI»» 
UT69.3mg(90%)tf) (5) (fc&ttllttlttttflt, as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 «M+H) + , C 30 H 34 NO 5 86 Cl + H + }, 526 {(M+H) + , C^NO^'Cl + H + }. 

5 mm 5 

4-O-Isonicotinovlascochlorin (6) ; 30 

ascochlorin (0.200 g, 0.494 mmol) ^M7Ktr i J> J > (l ml) &fb< 

y-n^/^r )vmm& (0.242 g , 1.36 mmoi)^^^.^. MM^iST3TO 

x^SfHSfl-rSCtkliOltfiLT 0.199 g(79%)<D (6) ^MfeiSatUT 

mp 119- 121*0 IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
15 0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 

— 1.68(mrbM)r^ 

br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
20 C^NO »C1 - HI, 510 {(M-H)-, C 29 H 32 N0 5 37 C1 - H + }. 

mm 

A. 4-aAcetvl- 2-qmethvascofuranone (8) ; 27 Ojlft 

4-O-ascofuranone (0.301 g, 0.651 mmol)£7-fe h >(2 ml)K:ig#U mMti U 
25 £ A(99 mg, 0.716 mmol), 3 ^(0.0484 ml, 0.781 mmol)^llDX.T 2 P$ 

MJEftfltU W^^iy^ts^f^tt^^u-^h^^y^— (SiO 2 10g, 
V>.mm^)l) fc«fcD*ll«LT75.5 mg (24%)<D (8) (^fe&Mltt 
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^Sf , as a colorless gum) „ 

NMR (CDCI3, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18.2, 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

B. 2-Omethvlascofuranone (7) : it'olfa 27 
±T*#fc(8)(63.5 mg, 0.133 mmol)£* ^ J -;i/(4.2 ml)td^L, 1%tK^^^ 
10 h U V A7Rjg?£(4.2 ml, 1.05 mmol) 2N 

T h 4? 7 7 -(Si0 2 10 g, ^>.Btlf;W {Cck 0 ^Sl LT 52.1 mg (90%) 

15 O (7) (ftfittllttttM, as a colorless gum) . 

— IR<film)v-3390rl-756r-1686rl564; ^NMR-(eDeiir500-MHz):-lT22-(3Hrs)r 

1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H, 

20 tq, J=6.9, 1.2 Hz), 5.51 (1H, t, J=6.9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)\ C 24 H 91 0 5 35 C1 - H + }, 
435 {(M-H)\ C 24 H 31 0 6 37 C1 - H + }. 

mm 7 

25 4-0(4-Carboxvbutanovl)ascofuranone (9) : ita^l 15 

sacofuranone (0.100 g, 0.238 mmol) £*S#k?US» (l ml) fcftflfU 4-v 
^W^;b!'Jy>(2.9 mg, 0.04 mmoDttffr? (0.033 g, 0.490 

mmol)£Jn*.£:. fiMfcfc 5 0 < CT-£H£#&, IN imAT pH2 t ft 
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7 74- (SiO 2 10g, ^U^-MX^) £J:«3*i$&LT0.040g(32%)© (9) 
(&M!i$!fatftlff, as a colorless gum) 0 
IIKfilm): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
5 1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

10 

mm9 

4-<>Isonicotinovlascochlorin (10) ; 14 

ascofuranone (0.200 g, 0.476 mmol) $r^7Kbf>J> ? > (l ml) kl*g&U fflC 
-f VXUfV-f )Vmm (0.233 g, 1.31 mmoD&Jnfcfc. 1 mm 

15 l&fflk, 7K£JJD*T££K:3 0#*g#U I-f^TjflUllfc. £6SfQfi!i 

D7h^77^- (Si0 2 10 g, >-m$LJL?) V) \Z «fc 0 *f§3 LT 0. 135 g (54%) 

<D (10) (*Hfi*MS«ltt«R, as a colorless gum) . 

20 IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 

25 12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)\ C 29 H 32 N0 6 86 C1 - H + }, 526 {(M-H)\ C 29 H 32 N0 6 37 C1 - H + } 

mm 

— H+fc^W-l, 63mg, ±XttUJL- h • y;Hf*> 10 mg, i*y'J 
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tltr)l lOmg, tohZZLffliffi 40mg,L-t KP^x^P tfjHrJUP-X(PO-30) 
50 mg, k HO y^^D t?;i/-fe;UP-X-SL 12 mg, ^fi-fe^D-T, 46 mg, 

is *J-)V±)VU-7. -j-hW&M 10 mg, X-r7 'J >&#;Uv£A 3 
mg, 6mg&^tr«k"5#M»*S^U 5fci£il 0 KIMMfcL.Tjfc&JTttL. 

5 T&8tftbfc. 

63 g (C?LII 50 ^ 7 A, P->X*-^60g> L-kFD + 

vyae;w-t;up-X30g, t KP+^ypt^Hr^p-x-sL^g, tRttA-t: 
10 ;un-X46g, *;u#+v^5 L ;i'-fe;wD-xn^-hu^A^iog, xx7U>& 

0.25 g<D&mtLfc. 

15 <k-&«F-2i, ioo g, a*sa-fe;i/p-X70g» an35g, *;ual?*s/^^;ns;w 

P-X* #;1/->£A&70 g, D->X^-^70 gS^fT'J^ny 1 ? 
A5g^b, Jfcfcit*) KtT&LT— tttf 0.35 g ®ft»J£9ISEL.&. 

^-jtfc^^XS K£ PPARr^y^xa K£ COS-1 SHia^ALfc^, 

-T5. c:oitt*tt*5gwo<k;'&tt*«ppAR©73f-^h-e»t), ^neo^ti 

25 *«PPARS^L/T»e^©565a&fW»bT^*Ct*SLT^«. 

COS-1 i^0^775 : »gfiA« Life Technologies *fc© 

LipofectAMINE t££££ffl ^T£J£iI 0 tCfro fc. 1 X 10 5 10% £ 

lfil?*^-^tP 2 ml <D?)V-*y P <D;S/jNJgjfc(DMEM)K#1&£-frT 35 mm h U 
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'J m\zmm LT^ZMm* U >&£g:&:l7K(PBS)Tft# Lfc&, LipofectAMINE 

ttM&m^Tm&rpmx&ff'oit, -tnt>%* ppARjftgxi^>Mc: < koTsg 

5 4 mg, 2 mg ^fr g/hifilfi igifc, OptiMEM(Life Tecnologies lfc)500 ml t 
LipofectAMINE 50 ml £J8#Ufc OptiMEM 500ml £&e>^Cg>*l£bT, g 
i&T? 15 ftfBl&WLLIt. Z.<Dm&WL 100 ml t OptiMEM 400 ml &m&LT^ h 

hUM^^lLTIgdiU S14^«aaLrcJfilMl0%i:^tlg^tfDMEM 
10 Jg&SrJjD*, 37'CT 20 I^M«HtUfc. iWItLtli^M^ 1. 11, 12 
Rtf 20, ^MiUThf^^U^y>R^hD^>J^y>^^fc. SSfc, 

*Ko««*tr»*.v?^^;u^;P7*^'>H (^#Si8&o.i%) s«MftK:ini*fc. 

* h U Mtf)i&ii!!£©§| LT»5Sbfc«. 250 ml <Dmm&&mmm (25 mM Tris 
phosphate buffer (pH 7.8), 2 mM 1,2-diaminocyclo-hexane-N, N.N'.N'- 
15 tetraacetate, 10% glycerol, 1% Triton X- 100 £ in ;L, 7/t- 7."?>Ti|ffl 
_U&&ifllli.LXj|i^ — 
(15,000 rpm, 2 min)bfc J:»&iMJ£ffl©tBfl£ L£. 20 ml <D±.m\Z 100 ml 
)W>y x 7— K8Sift(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml <D DTT-Tricine buffer (pH 7.8) £§sJin V , JH/^- ^ -(ATTO 
20 y -t>-y--AB-2000)Tm^2:^bfeo agA»$|/£ffl<D/3 h->**- 

ifiH?E:{w&, Luminescent /3 -galactosidase detection kit II (ClontedO^fflt^T, 

ppar o«fjiw^ u #> kt&s h ttfnm L-fc. 
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fitt<kO!t^^»4^CD J: o leg Lfc. 

++++ : ^o^MfitTfcett^kotr-^jfttfts 



5 + + + : lO^-lO^M Kg&fcCD e— 9 -5 

+ + : 10*~10*MfcSttffc©fc:--*J&**5 
+ :>10^Mfci;-^*«*S 



ills 

»Bii^a^feWfe-r^fcfe, sjyassja&jL&^ msifag^E^n^Bni. 

XxD> • 7-fex-h (DOCA) £ 10 mg/kg&T&^Lfc. Jft»Tfc:tf-f 

-%U7y h (12m) frztz&mmzmmvrz. wmmm^y b\z-mr$<D®m. 

it&to-l <£&to-l itnmmt&^MBfrib 100 mg/kg zftumu 

tia.&\ZM>&\Z±g-V 3mmzit¥-*StiiLmtf 180 mmHg &MZ.tzo HiS§^£ 
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^ifrM«¥^0.51±0.37M(mean±SE)T&o#:. ^mo^t^Mfe, %£B 
10 it&Vq-n OlfittffiiigiY^X C57BL/ksj db/db \Z&rtZ>&frgrW.(D&i 

9tmmmmfflm®&&x<D£?tzmm-T:mwLtco 30-32 ji<k<D&tt db/db 

V£X 10^£^>^AT2pl£#tt(n=5), -#£*Hm «£{t£r^-17 & 

h&^ggm ce-2 wmtv, it&vo-n *7~tb>\z®frvfz&* mm&mn 

20 tc. mms-mtzziz 4 bppI, ttmmmzmLTM^LTfrz, 20-24 Be 
05 b^«too.i%^#>-i7^w^^#^.^. db/db •?vxnttm5—z;\z 

-vfCi&^U ^-^S^f^tlfe^fil^STI^bTigit'^L,^. 01^e»BJ 
ft»J250 ^f^LCD^^X^-^m^y MCX YV7°b^Yi/> (50 mg/kg) 
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h UZf h V V -> >&-£©it&a> £> — B — EeK 100 mg/kg £ 7 5 k* 7 :J A$£.M 
lTlPg4lfc. Sj$Jft7Bg£ 14 Bll»-yl: 24 B^M^U 24 

-en«7 0 ST 4.1 fg, 14 BgT4.5fS^iifiPbfc. ^ntCttU ffc^-lS-^- 
#T«*mfc*tllB»fcJt'^ 7B@T41.4%, 14 BBT43.6%tGMlZ&^W< 

^^^©sus^^ssiitit^ 1.5 teKitanu -ft^-i &-§-irm 

«I^^P(i:Jt^7 B gT 14.3%> 14 B BT 23.3%^tl-?nW^tcMil>L^:c 

ta> u #aiifinte«i?imai so g/mT&z><D\zttv> mmmnmmtm^z is g/ 
fc^^r 30 g/mvwmmm&^Ltco (D^\z^x\mt^m 



g£6 











mmmm- — 










(g/ral) 




38.4±1.7 


32. 9 ±1. 9* 


27. 0 ±3. 2* 


14 


42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8±0. 9** 


(ml/rat/day) 




169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1.0** 


(ml /rat /day) 




128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 


(g/rat/day) 




8. 85 ±0. 36 


5. 39 ±0. 55** 




14 


12. 05 ±0. 38 


5. 78 ±1.09** 




(g/rat) 




291. 0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 


SUf^fclHlP, n=9, Sf^fbgrtl-l »4» . n=8, &*f*TU 
*P<0.05, **P<0.01, in Student's t-test. 


§?, n=5 
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10 m<o 12 mft db/db wxmfomfr zuta. u mmo^ifnMm* 700 mg/di 

M^tlTiSi^ -i¥£*K&S^ ^£^£^-25 &4S*£ 

l«^-yl:)R$L? l c..{t^.25 te— BHhK 60 mg/kg SgPi8#Lfc. 

5 2, 3, 5, 7&tfi o Bmzm&mfr*>'j>m&&&LVTtim 

7 B St 30%JW±<7)&T¥£^L£:o 

10 

ft!2 5^A<Dl!HM4NOD 0IH£7>^At::4S*t;:#tt> — 

JS#* -P£4t£4^50mg/kg^P> -S*£4t£$!M (25mg/kg) gl 
K><D-m*it&M-25 (50 mg/kg) &#S¥<hLfc. ft£<ft-l RtWfc^-25 it 2% 

(0 3). 

HMfly i o 

PPARr V^7*-\Z*ftW<D4t&m*1($&?2>fr£z>fr&tfifeLtZo 0 4 (3 
mfr$WZfrte&?iZ*ftW<D4k&mZin vitroTfc PPARr U-fe^-tC^ 

25 

mmmi 1 (a^>-7^7>^b^-i tcfc^^gjfojggaifc) 
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m&&m\sU\,mt* mzsmmthtc. %>mm<D&m2 4np»^=9® 
m\z<t&to-i s-tn-en ioo~4oo mg /kg u m v <o-mtit&® 

-lZ'£l£th®mT&Z>0.1%y'(->.80 (0.2 ml) #>*f«£ 



10 



(mg/kg) (g/mouse) (mg /dl) yPTNFa 

0 40.0±1.0 401.1±73.8 

100 38.0±1.0 258.2±53.2 NS 

200 36.7±0.7 185.1 ±26.2* P<0.02 

400 31.3±1.1 99.1 ±18.3** P<0.002 

0 GEfgfflfllgE) 30.0 ±0.5 47.7 ±3.5*** PO.001 



a) Student's t-test. (n=8) 

©^Cfe^-o ~ — — — — 



£7 iZTjkT&siznmM^vzo&Lm^&simt, «t*T£*©-wi£jtt* 

15 £*©&#*ttB£aioT«4>U 6 B B£S€fS*&0)&>5x*;M : -/S7> 
S5EHtt, «W^eaflJrrsx^;^-*J^*STIiIofcfc«>C!>j»5ET»*. # 

Jill* TNFat>(£T«|fiJfc:^:5t^5*^, fls^ 
25 -ltt*>*BllfifcJ:5TNFa^*«ljHLTViSC:i:^$nfc. 
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If Jjt <D $g B 

1. 77377;>; Ml:77377/ >IW#Xte7X:3 £ D 'J >|W] 
5 H^^)2fi[R^/Xtt4fi:©7Kg?S(D7K^^ - (C,~C, S ) 7WfL 

<«7;^-;k 7U-;k (c,~c, s ) 7;i/*;kru-;k -ch 2 cooh, 
-ch 2 coo (0,-0,5) 7;^ik -c (=0) (c,~c, s ) 7;u+;k 
-c (=0) 7'j-Jk -c (=0) (c,~c, 5 ) 7;u^;U7U-;k -c (= 

O) (CH 2 ) ,^, 5 COOH, -n?y-1)l,Xl l Z'lV-zi?-J^)l,frt>fcZ>m& 

2. 5£: 



15 



[it*. 




20 R,te> H, - (C,~C 5 ) 7)^;^tt7J^ZJK Xte-C (=0) (C, 
~C 5 ) 7JWT$0 ; 

R 2 te, H> - (C,~C 5 ) 7)\>*)VX\*7)Vr~)V. -CH 2 COOH, -C 

h 2 coo (c,~c 5 ) 7i^ik -c (=0) (c,~c 5 ) 7;u=^;k -c (= 

O) (CH 2 ) ,^ 5 COOH, -:n?V^;kXte<V:^3V<;kr*&D ; Rtf 
25 R 3 te, HXteC 1 




o 

30 Taisns. w^infBm(D^'j-fey^-ppAR©u^>K. 
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3 . ^ : o 0R1 

W 
H3 

«+, 
5 Xrt*, 

O ; 

R.tt, H, - (C,~C 5 ) 7)l*)lX\ZT)l'r=.)V. Xtt-C (=0) (C 
2 ~C 5 ) ; 
10 R 2 «> H» -CH 2 COOH, -CH 2 COO (C,~C 5 ) 7)l*r)V. -C 

(=0) (C^Cs) 7JWJK -C (=0) (CH 2 ) ,. 6 COOH, 

R 3 tt, HXttC-lT** 
(fiU R,**HT*D, R 2 dTOD, ^R 3 ^C lT^Stf $i<) fr: 



15 XteX**, 




; 



R,te, H, - (C^Cs) 7)V*)Wt7)V*=.)W Xtt-C (=0) (C 
,~C 5 ) 7WC^0 ; 
20 R 2 fcL H, - (C,-C 5 ) 7fr*)VXfo7)\s5--)V, -CH 2 COOH, - 

CH 2 COO (C,-C s ) 7)l>*)l. -C (=0) (C,-C s ) 7)^)1. -C 

(=0) (ch 2 ) ,. 5 cooh. -35 1 y'f;ux«-rv-35 L /<;i/TS0 ;R 

If 

R 8 tt, HXHC 1 
25 T*£tt*ffc£4ftK XUfWEitlT^T^^I, 
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R'te, H, - (C,~C 5 ) 7)V*)VX\*7)lstr-)U, X\t-C (=0) (C 1 
~C 5 ) TfrWC&Q ; mS 
R 2 te> H, - (Cj~C s ) 7;i/*;k -CH 2 COOH, -CH 2 COO (C l 

5 -c 5 ) 7)i*)V. -c (=o) (Cj-Cg) t;wk -c (=o) (ch 2 ) 
^cooh, -3^/<;Km<y-n3v<;i/r&5 

10 

' 5. ffiJkTM3Xi$4\Zfe.m<D4t'&!&>J-Z$>Z>. &l*lD-fey*-PPAR ©U # 

>H. . 

Xte 5 JgtcIBlcD&l*! 'J -Iry^-PPAR £> U > K t. EMt LTIfgTf5i 

im, ml h& mfKtfiisn&^ttnsoiittjmg. 

25 

rzftizmfjjtzmomxm 1 , 2x^5 shck*©^ u -t-z^-ppAR <au #> 
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5 

i o . m%mm\z&nz>%m u -tiy^-ppAK, u #> Kft#&©itenm© 

io rs^t^tr, WIB^flc. 

; A* ML TO, mf&CWK«^trMcDlittjlMS, MtffcB 

25 10, 11XIJ12 (CfE@©#j£ 0 

C9©«f!K«k Dak#*n**ftxtt«j8©»*Rt;/xttTO©fc«>©, mm 
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m& ; kwl wm, mm, m*Tkzm*tettms<Dwa&&* mmzs 

JhJ&££lA.>-l_5JXitlJoJZ&m<Dmm+ - 

1 8. i«?L»«jfc*»t*«rtU-fe^-PPAR U#>Htt#te©at£1*«C!) 

^<omm\z^o^m^n^mmxi,mm<DmmRuyx^mmmmomm<D 
tzvxD. mm\z&K>mmtLTm®TZz>mmzth\zm^z>, mxmi* 2. 

em ; torn* jfpmu br. win, Mtf2HWRe$trRs®ii8&£, mocks 
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20. m%m®\z&ttzBm7>y)w\>z$,Bmfa&&&&zt/xumz 
5 21. mmm^ mmm^^mmm\x^mmm^mm^mix$> 

2 2. U -fe^-PPAR O U H i L/T*ttTOfefl2^* tJlllfll * > 

10 KfH^tfMfr&^T&S, MIB->^^mSo 
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it-tto-n (0.1%) 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 




This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. ^ Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to n a method for treatment of 
the human body by therapy'' (PCT Rule 39.1(iv)) . 

2. □ Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

(See Extra Sheet) 

3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 




Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 




1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2 - CH A 8 al1 searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

4. No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column 1-1, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

1 1 No protest accompanied the payment of additional search fees. 
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Continuation of Box I, 2 

It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group (s) at the 2 -position and/or the 4 -position 

of the orcyl aldehyde moiety are substituted by d. ls alkyl, isonicotinoyl etc " 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4 . 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6, 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 'and 
the diseases/conditions as particularly disclosed in the description. 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 

. , , , — . — 
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Continuation of Box II 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR's" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter). 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone ; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
_nat_an_iny_ention^ 

and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds . Suchbeing the case, these two groups of inventions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case, these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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